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COaCSD v m- COaC.aiCtnQ AN' aCrCVB SOSS^AHCE 

The present ire/enthon r coat i:c 

s a gas phass - - pare of regulated 

density of rite particles and protect dee particle tree damage by 
Civ ice able of absorbing ire-acts co the particle. The invention 

P^ e 5 «■ ot -> c> j 

.is pee phase conoooery a coating material end opcionaiiy a solvent 
press) s > ; er . Furthermore , 

t N motion relates to t e of < oated pa fie a 

number of applications. 

OF THE irowiOI 

15 It is known to the art to incorporate actives such as enzyme 
into dry solid particles or grannies and. thereby protect the 
act ivy from inactivation and/or protect the environment, foro the 
jctive.. Such particles or granules spiced to 

other dry products such as dry granular detergent compositions 

so to improve their pert ormaree , Enzymes are an example of an 
active,, which may be incorporated in dry solid particles or 
granules . 

Known so.ryme granule tcrmaietj.cn technologies include ; 

a) Spray dxbed products , xb&rei" a liquid 1 \ \ o^C'Cilc 
r m* . j ugyc'uv to term in m 

droplets i c n - 5r\ to 

form an enzyme- containing particulate material. Very small 
:c;> particles can he produced this way (Michael S. Shove XI 
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(editorh > krred uoerg S ait Sci nee Series; 

1998; vol. 71; page 140-142; Marcel Qekker) . 

b) Layered products < wherein ;:he e rugose is coated as a layer 
around a pve - forced inert core particle, wherein an eirryaar-- 
con.fcai.nin solution is sfcc ■; tally in Qn bed 

apparatus wherein the pre -forced core particles are floidised, 
and the ensytee ontsi.: ln< tier adheres „<> as ?c e 

pa:i i ; s md tries i t the 

surface of the core particle. Particles of a desired sice can 
foe obtained this way if a useful core particle of the desired 
sice -as be found rhis type h proaa - !es< -ed e.g, 
hO 97/23606 



c) Absorbed core particles, wherein rather than coating the 
oaawx.. a? „ „av" t « e >< c _ 

and/or into the surface of the core. Such a process is 
described in 97/39116. 



d) Extrusion or pelistiesd products., wherein an ensyase-- 
ontahung paste is pn > is 

extruded through a small opening and eat into particles which 
are its atl 3\:c ; Lee usually have a 

considerable sire because of the material in which the ex- 
trusion opening is made (usually a plate with bore holes} sets 
a r cu a ove>- 'o *,;r ...coo. 

small opening increase heat genera tioxi in the enryoe paster 
which is harmful to the enrgoe. {Michael a, Showeil {editor); 
- c u ^ . . \. f b"9 • vs.. 71,- 
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.c<-su"> u> rok alt „ c the 

droplets quickly solidify (Michael S. Shoueil (editor); 

-> ft S> . ' g- f ^ 7 t - xb " - 

page 140-142; Ma dues The u> duel obtained is one 

wherein the eazyma is unif truly distributed ihrotsysout an 
inert material instead of being c :: vrvuu. rated or. its Surface, 
Also US 4,016,040 and US 4,713,245 are documents relating to 
this technique 

f) Mi-ner granulation products, wherein an enzyme- containing 
i quid La added tc 3 hg powds:> opposition f convent ic tl 
u n \ t i t >• j a 

suitable proportion are mixed and as the moisture of the 
liquid is absorbed in the dry powder, the components of the 
dry powder will sr. art to adhere and agglomerate and particles 
will build up, forming granulates comprising the snryme. Such 
a proces or.iiu ; x and 

related documents BP 170360 31 (NOVO NORDISK) , 7? 304332 Bl 
OVO NOHO J NOVO s> SK W 0/03440 (KOVO 

NORBISK) and 140 90/03428 (NOVO HORD1SK) . In a particular 
product of this process wherein various high-shear mixers can 
be usee as grata! at ors, granulates consisting of the en;rgme, 
fillers and binders etc, are mixed with cellulose fibres to 
in- - £ h „ > x let to give the so-called T-granulsoe . 

Reinforced particles, being rears robust , release less 

crmulat ronsi 

>ar ic ec cu xx a t i ~~ c i 4 iiqr de > nine 

solutions or suspeirnons of enuysnea /antyme particles. 
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WO01 2S3S his s; c mpo * :o"ip:rises a 
v -> c s tic materia] a dissolution aid and an 
active ingrecietrt. 

< - > foass 

component, said process comprises Che steps of. ^ »1 a 

viscous mixture from a rotating extrusion plate onto a 
receiving serf ace. 

l'iO0i/253.33 disclose elastic articles comprising a 

pelymde rente and ?rc ,'cre.ve -uoretrer.t 

ic .entAti. or i-« r ^nc_r^ 

An object of the present invexition is to provide improved 
coated particles containing an active, each as an enryme . When 
preparing particles containing an active one object is to 
separate the active from their a ntil t 2 w> - l 

is when they ere to ha used in an application. Another object for 
incorporating the active in a particle is to lower the amounts 

the active. 

Furthermore, we have found that as particles normally are 
so sold by the amount of activity per weight of preparation it is 
desirable to apply light coatings so that the active will 
v<„ oust loi ,ri- I - - ovidini gl 

active contents particles, 

< vent rs - o provide a 
35 light weight coating which lovers the dust, formation from the 
coated particles and at the sane time levers the overall race 
density of the coated particles . 

The present. irventrn;. provides a coated particle 
-organising; s s.ting a s pa cie c prisir 1 - i 

30 wherein she costing eooprises a gas phase component and 
wherein the coating and the method of preparing the coated 
particle possesses the desired properties. 
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The invention also provides methods for preparation of 
the coatee, par dole a and eorupcsicions comprising the coated 
particles and their ere . 

Another aspect of the xuo-_ ae tea ie to provide a mechod 
for preparing the coated oarcicle of the iixvention comprising 
a step selected from 

(a) providing .s roar, icq material comprising a gas phase 
eormgoneru: aed applying tea gas cootaicicg coating .11 > to 
a <:■. rt. icl< > 

(b) providing a coating material comprising a gas generating 
mponent pis < j a core, p nrti 

and seating thi c 1 p> el as i is £ o 0 - t gas > 

the gas generating component , 

t v 1 - o " \- o \ v . t .--n 1 ^ mo 1 ri •> and 

r P'TXCN PF THE T£& hE$ MSD PP.. 3 

do drawings 

DETAILED DESCRIPTION OF THE INVENTION 

particles as known to the art, which may inhibit the formation 
of active dust it is a fact that active dust is still being 
released iron? known particles, e.g. as measured by the known 
_ _n re is \ see era car mar iTp.ro\omeaC 
Conventional particles are usually' soiid and brittle 
. w * v i damage vet stra n is 

app.l ec ie - a ax :■ applying the 00a ire of the 

inversion around the parcicle a meci.3r.icai elastic "bof.ier" 
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■tia.teri.ixi is placed between r.h« core - - - - compr i slop the 
active anc w ~ ear ~ 

Da fin It ions 

5 to be construed as the density in weight per - d r at eairj 
. - V t o do lit . „ - i. ^ <. ero.r o the 

c 3 pen „ a - vh; Uw - v i arid 

measuring "he volume inc >: use el iqu : disperei n {i.e. the 
«o ' H,a ' > s> - o ^ 1 -e r:m-x"u~d;, < an 

IQ v \aj i v ! t*« -d v cm* 

of a liquid in which the cospouad is insoluble and by said 
addition the volume of the 1 iqu id- compound mixture increases 
to 1,1 cm 3 , the compound thereby displacing 1 cm 3 of liquid, the 
true density of the compound is 1 gram per cm 3 . The true 

is density of a liquid may he measured as the weight of a 
measured volume of the liquid. 

The phrase "ratio reruns::, the diameter of the coated 
20 particle and one diameter of the sore particle" (hereiaaf too 
abbreviated > ' < > as used herein is to be understood as; the 
diameter of a particle comprising a core particle and a 
coating divided by the diameter of the core particle only. Xf 
for ores a e p ~ - of 100 an is? 

2S coated with a costing layer 200 .,-\ thick, the coated particle 
would have a diameter of {200*100*200} =500 pm and D-uiy is; 500 
pm/100 yr - 5. 

n s' , ^ <. " n e herein 

about s < i tutus t tat ss 5 rt nf snsyuu per 

3.0 grai twttir ... a active is ad o «•> cc i ig 

feed, 
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The coating 

density of the coating is lowered find at the saras time by 
s having a compress.! bis gas passe ::..s the coating the elasticity 
is improved. Xn particular, the coating uacrin incorporating 
the gas phase component is a solid phase material. 
_ 1 % s ns gat 

or " xxt i oa - ... , , i. v n U -Tv< 

10 nitrogen, noble gases. In particular the gas phase component 
is carbon dioxide. 

, ' i v ^ ^ t by 

voiuwe (v/v) of the coating material, particularly at least 
4 0% by volume, snore particularly at least 60% by volume and 
is most particularly at least 80% toy volume. This will typically 

I 0.0?' < vc. »n >► partic rily 0 t •> ^ 5 gas 
'per: litre of coating material (end. solvent} at the 
temperature and pressure given. 
20 I N v 1 » •• k n .a -v o">=ut a- the 

f > ' 1 > j t. ^ " \ w .he- r\itiag 

macsriais. it may also be entrapped in light spheres. 



bight spheres are small parinicl.es with los true density. 
2S c gas 

inside, Such materials are usually prepared by expanding a 

1 N " 1 1 ~ _ , « .i 

such as SCOTCHPITS™ Glass Bubbles from 3M™ (hollow glass 
spheres}, Q~CB!r (hollas microspheres of norosil icate g.1 ass; 
30 and/' or S> s r i'S pherse) available from 

The PC: Corporation, The light spheres may also he of organic 



WO 02/2&if# 



PCI S ! > 



8 

nature such as the PM- series (plastic hollow spheres) 
available from The PQ Corporation, Kxpaucei" (hollow plastic 

Indus cries and/a* Ct ^ u f.cca; SHELL . which 1b sphsrss of 

5 poiystvc ne The pel vat yes; ; of Scyrcx ns pentai 

which -upon heating bo — md expa £ pope ,1. caterial (the 
react br-; .;.c comparable to the expansion of corn seeds into 
popcorn) leaving a light polystyrene cat oriel ox a lew crue 
o i f -% . or 

10 rnr ^ •> , . t > m -, . x - " o - 

gli eeig iat.es t t > i 

papern;aking) , available from ■< * Iccc : rhe.ee o ? ? raay 

be included in the grannies of the invention either alone or 
as a mixture of different light materials, 

is oi m^ 

The coating also contains a matrix, of materials suitable 
for entrapping the gas phase component. Such materials .Include 
but are not limited to waxes, polypeptides, and carbohydrate 
polymers, which may form an elastic network entrapping the 

20 gas. 

The wax. included In this list encompass polymeric 
compounds,, which have a melting point between 20-150 °C, 



in nestral 



prcvi( 
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jvoyiene glyeO? TEi - s - sobfo~e 

^> _ ^ - v <. < t be 

5 up to 73 parts wax to 25 parts water, such as for PEG 1000, 
Juvongst sratex insoluble asax o t an 

q ous solution re c de &nc lis 

he wax shoe >om tempera tu 

■.2Sr : C) , ana accordingly hav< s. meiti; j point or: a maiming 
.10 range (polymer sazes tend to melt over a range of 
tempera cures) above this temperature , A particular wax has a 
melting point or range between about: 35 C 'C to about 120 C C. The 

the »mp « t ? w; L h. hi wax melts u t :e temr ?j ature at 

.is which liquid compositions comprising the particles are usually 
stored (20~30°C) . Also, difficulties are contemplated., in the 

>in ot :h® wax 

is below 35 f; C< Another melting point or range is between 
about 40"-C to about Xl)0 a C, such as between about 50*C to about 

20 80*0. In a further embodiment the wan should have a molecular 
weight between about ISO Da X tons to about 10,000 Dal tone . 

The wax of the invention may be any wax, which is 
chemically synrhesised, lu. may also equally well be a wax 
iooj o iron i i.ral s ce or a derivative thereof, 

:;5 •> \ - ^ --e *■ <. ■) 

the following non limiting list: of vexes. 
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the wax and/or the snsyr paavacls, ic also v, ? ' s e~ 
that oaaaaaeas of wears y : low raiting yC;.n: a its -waxes 
of a high ant tiny poixai is a very useful eahodirant of 
s the invention, 

pco.ypropylaaa or ooiyethyleas or adxtares thereof. 

honionic tensie.os which are solid at rooa- Lsrtiper&tnre 

10 v f \ N i O IH Of 

choxy g - s a 1 t " i <> f ->h ha 80 

polyo-oa: of ( yiaaao e , op i t j< opoiynsat 
thereof are useful, such xo iv. block poiyears, e.g. 
15 ?i aaoaie PE 6800 from BASF Gertaaay. 

aeafs t^-> -< „ - =» -. . noie, s u a 0 

wax (melting point between a a -or ap , Cande'hil.Ia wax 

? t c v. , - \ > 

20 a < xes - erivative erao sxe saxes derived 

froa axhaaais or plants, e.g. of marine origin. Bxsraples 
of ao » - •> < ^ o K h x , t 

pais oil, hydrogenatasd cotton seeds and/or Iiydroge:aaaed 
soy bean oil, where i a the terai "aydrogenated" as used 

2S s.^v.„j 1 •> -a n 1 

carbohydrate chaoaas, e.g. in triglycerides,. sabers in 
carbon^ ca.i a arable fc ds re on tooted U aartx - -arbor; 

available e.g. froai Hobum Oeie and Fetta GaifoE - Germany 
so ^ = 6? v d i j iH 0 v <? . -a^ 

Fatty aoid alcohols,- saoh as the linear long chain fatty 
acid alcoftal !i s fratn C Che 
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GMBH - G&r^any, having a raiting point between SS-SiPC 
t - c 

Mono - given* rides and/or di -giyrer idas . such aa glyceryl 
stsarate, wherein stearste :. s a 'a:<'a;r«- of stearic and 
palmitic acid, are -useful waxes . An n> of. this is 
Dinoda ros Dan t< ag a 

true density o£ about 1 g/cth 

Patty acids such a "yd g lnsn : a long Gained 

tatty acids. 

Paraf fines. i.e. sol id hydrocarbons. 

Micro- erystall ina wax. 

In further embodiment s waxes which are useful in the invention 
can be found in CM. McT&ggarfc sc. al w Int. Ob Pharrcn 19, 
139 (1S84) or Flanders st.a.U, Drug Dev. Ind. Pharna. 13, 1001 
(198?) > t rporated h by rates ok < 

Polypeptides may be selected froru gelatine f collagen., 
casein,, cbitosan, poly aspareic acid and poly glutamic acid. 

Carbohydrate polymers may be selected from pectin, 
starch, i o + 1 search, eel Kb ore, „o. ■> > cellulose, 

carrsgeenen,. gun Arabia,, acanta guar uiutthan gum, recast bean 
gum and guar c s e n onfcext >f the present 
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and cross-linking {achieved, e.g. by reaction with 
formaldehyde or epichlorohydrin) . 
s <eleva;at « z ace, for exsop} 

e.g. an amylase, such as an a-aoydase or glncoamyiase . 

Relevant physical or physieoeheiricsl modificai: lores 
vbinde i p Ola? o-callad inisatio 13 e r t 

10 g < ec" , ; c text ■: rcli, is used _ u in 

accordance with usage in che art {see, e.g. A. >;u and P,&> 

pyr.roli.done OPVP} , polyvinyl alcohol (P'vA) , polyvinyl acetate, 

is poiyaeryiate, poiymethacryiate , poly -aery 2 amide,. polysulfo- 
nate, poly carboxyl ate, and copolymers thereof, in particular 
water soluble polymers or copolymers . The coating may also 
contain one or mora conventional coating materials,, in 
> i ' v t > \ in 

20 water. Convene; ionai coating materials are described e.g. in WO 
89/05694, WO 89/08635, EP 270608 Bl and/or WO 00/01793. Other 
examples c i conventional coating mate rials may be found in US 
3.06,; O EF 17036 S3 :h>133.2, S! 304331 EP *4B5 , EP 
4SSS4S , WO 97/39116, WO 92/I2645A, 00 89/08655, WO 99/03634, 

25 WO 87/07292, WO 91/G6S3S, WO 92/13030, WO 93/07260, WO 
93/07263, WO 90/38527, WO 96/10151, WO 97/23606, US 0, 124,649, 
US 4,68 3,257, EP 206417, SP 133829,. DH 4344219,. DE 4322229 A, 
DD 263790, J? 01162105 A and/or JP 58179492, 

The coating eay coma. : . a a o-el corals selected from binders, 

30 fioaam as - * c.d - pigments ~n ym 

stabilizers, xsfax.es or combiner. i ens thereof. 

Particulate materials in the coating cay act as 
run-; lea cine age nr. s for inproviag the gas 1 creation tendency. 
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ioi ryoe stabilising assets. Eery me stabilising or pro- 
tective agents such as convencionaliy used in the field of 
granulation may be elements of the coating. Stabilising or 

cat an ries; 

alkalies or neutral eater raise reducing agent 8 , ariti- 
\ i v f £ ^ >n scx'-a i 1 

baas - s m^ :>! chess i u usee ix ox n ties with mdxse 
>. x ^ v ^ - * m > 

£n > p 1 e - t i S x s c 5 l t ! 

ik^ - < v t v v ' * f are 

examples of antioxidants are metal orpins,, butylafced hydro- 
xytoluens (BEST) or butylated hydroxyaa.isoi (BHA) , In par- 
ticular stabilising agamts may he salts of thiosul fates., 
e.g. sodium thiosul fate or methionine. Also ensyme 
stabilisers may be borates, borax, formates, di and 
tricarboxylic acids and reversible eneyme inhibitors such 
as i ^ , " s x N 1 > ^ a ^ i \ a a 

or u t t N N ) a * ^a i 

bi'iiser say b« i preferrec 

boron baaed stabiliser is 4 -Fcrna/d -Phenyl -Boronio Acid or 
derivatives thereof described in WO 96/41852 both 

examples of useful ensyme stabilisers are gelatine, 
' u _ r^„ ~ - v a ; :vci: of 

skimmed sulk. The amounts of protective agent in the 
coating may be S-4 0% vg/V of Che coating,, particularly 5- 

Solubiiising agents. Ids "> a n of the coating is 

especially critical in oases where she coated paztxols is 
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N s " x the 

person not: so ;.oo >• h * " agents, ^»q} a - w 

o rei - - * to -~ * aolubxlitv of 

orr at ions , &nc i ■? «? 3 k t s.r ca:o be 

s found in national Pharmacopeia, 'a . Thus., the core particle 

may optionally conpriss any aoen;: v serves to enhance 
the 50 ub its >f 

Inorganics, sues as viator soluble and/or insoluble 
inorganic salts such as finely ground alkali s'ulphafce, 

10 1 v . x > » _ t v < s - as 

kaolin {e,g. SaESaHlTS T "h English China Clay.) , be.ntonit.es,. 
sales, zeolites, calcium carbonate, and/or silicates. 
Bis ers w:U ig or 

indatermiiniteiy high netting points and of a non-waxy 

3.3 teiturs, e.g. polyvinyl pyrrol idone, dextrine, polyvinyl - 

elco o" , N - i euampi« ' 

cellulose, methyl cellulose or CMC, A suitable binder is a 
carbohydrate binder such as Glusidex. 23.D'" available from 
Roqustte F.reres, France. 

50 - Fibre materials snob as pure or impure cellulose in fibrous 
n } e 1 i el as e , cot t on , 

or other forms of pure or impure fibrous cellulose. Also, 
filter aids based en fibrous cellulose can be used. Several 

SS CEP0' K and AHSOCElF.it Part inert: examples of fibrous 

cellulose filter aids are is hrbocel BFC2 0G' M and Arbocel 
BC200"\ Also syuv.het.is fibres nay be ■.■sea as described in 
El :.0433;] b j sue. 1 epic si fibres may be made v. podyssh, 
- - propylene < pecis redan, poly- 

30 vinyl - format, s N ma 5 i.o c. mpounds „ 

Cross -linking agents such, as ensyme- compatible sur- 
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10 to 80 ethony groups. These nay focch be found in the 
coating sad in the core particle.. 

Suspension agents, mediators (for boosting bleach action 
upon dissoluei.cn of the particle in a. a. a washing 
S application) and/or solvents nay be .onsen porated in the 

coat inn . 

Viscosity regulating agents . V'iseos i iy regulating agents 
tu o la pa sari hi the d«i 

10 e coat in * a j < by 

icrraing a continuous homogenous lever., 

The coating nay perform any of a n under of functions in 
the particle or granule, depending on the intended, use. Thus, 

particle ; 

ill) further protection of active (s) in the core particle 
against onidaison by bleaching substances/systems (e.g. pe rebo- 
rn rates,, percarbonat.es, organic peraoids and the like! ; 

(iii; dissolution at a desired rate upon introduction of the 
particle into a liquid oediun (scon as an aqueous medium) c 
(iv) provide a better physical strength of she particle of rise 
invention, 

35 ht n tux >.ne- or max® o the. 

following; Chloxone scavenc > ^ , fo 

cants {such as surfactants or aut.xsc.atic agents) and f ra 
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as dibutyl or dimethyl phthal ste ; tdriocyanates, non-ionic 
surfactants such as athoxylafced alcohols and at!voxvb.at.sd 
pi 35 phaces 3na water 

Sautable pigments Include, but are .not limited to, finely 
3 divided ^ Ot such as .„ „ > dioxide or kaolin., 

coloured p.? ^ water soluble colorants, as well as cosibi- 

nations of one or mors •;: i e rent s .rod wsrsr soluble colorants. 

As used in the present cone ex;: , the term " lubricant ,: 
refers to sou/ agent , which reduces surface friction, 
10 lubricates the surface of the grannie, decreases tendency so 
build-up ox e:u:;::.io e.ieotricity , and/or reduces friability of 
the . > t <• , , > i < a 

Examples of suitable lubricants axe lower polyethylene 
oo PEG e: no > •> < t bl ad mineral o:L1 

The lubricant is particularly a mineral oil or a nonionio 
surfactant, and more particularly the lubricant. is not 
20 miseible with the other coating materials.. 

In a particular embodiment of Ode invention the core 
particle of the invention is coated > a protective coating 
having a high constant humidity such as described in the 
Danish patent application WO 00/01793 pages 5-9 and given 
2 : 5 s „ , s v N . ^ - v ^ n ^ 

In a still further embodiment the coating is thicker than 
" «.\ ^^_v. u, o at 

about 50, more particularly bei on 25, and 
sel< •? 3 ange for Dg/B is 

shout 4 to about 6 . 
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The thickness of the coating may be at least £5 pm. h 

at least 100 m, least J 50 y.m f least too /;m, least 250 pm or 
particularly at least 3C0 p®. 

5 the ic esr.sin 

coating layers, each with a special function, 

"n a e > s.tinc « outer layer of a 

j quid sir < - mt is to greas; 

t * o - v v ' - i s and 

io to furth mb dust fc c ndi vidua jranuie 

coll ids dan ng hand! ing , 

The coating materia], including the gas phase component 
should has a true dens it 1 N < , > L cul,; * 

0,6 g/cm 5 , more particularly below 0,4 g/cra 3 and most 
is particularly below 0.2 g/cm", 

The cors particle 

active the core particle may be constructed in any way or of 
any material, which provides the desired functional properties 
ro of the cere -material,, e.g. the core may consist of materials, 
which allows readily release of the active (s) upon 
introduction to an u' ~e a median, In one embodiment the core 
>&* s constructed of p« slate c im } wit the 

■< I I > pplxed 

ro on the carrier surface, optionally comprising a protecting 
reducing agent, leers may even be additional coating within 
c i on; I SSN N < 5 of 

che core maternal. Another sera particle may be the so called 

«• x i s u\ed 

30 to terra granules incorporating the ensyme distributed 
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may be used, to pxrpare the core particle. Examples of known 
conventional cores particles and materials is, inter alia, 
described tl . us 4 ,106,951 (in particular}, .EP 1703 S0 } HP 
30-5 332, EP 3 043 31, EP 45884 9, SP 4 5884 5.. WO 97/33116., WO 
92/ 12645, m 89/08093 , WO 89/06694, WO 87/07252, WO 31/06633, 
11) 92/13 03 0, tO 93/0 "2 60, '59 93/072 53, < 36/0852'?, m 
56/16151, WO 97/23605, US 51524,545, US 4,639,2971 BP 206417, 
SI? 193829, DH '1344215, DB 4322225 A, OS 263790, OF 01162105 A, 
OP 68179492 . 

\ u , v N ' v.* *u cos 

particle may be prepared bp applying a layer of active onto a 
, iceho* carrier (activ< c dii > me - 

thcdo'iogy described in US 4,106,591. Optionally additional 



the coating, vide sepra, particularly mixed with the active in 
suitable amounts such as 0.1- 1% v/w of the coated particle, 
particularly 0,1-0.5% n/-r, e.g. 0,33% w/w. Oh a protective 
t j o t 1 v ; .o ntj ; aosr r o> nixtur; 

tn - erlcodioi )re ps ecrrgooises an 

t >■ i - ^ . v » ?p 

ana "'on o , 



be any material or mixtures of materials which meets the 
requirements for vi sec? my ana elasticity cat for the visco- 
elastic core particles. 

in particular - ^ may be organic v.l sec -elastic 

nateri&ls such as ficuid cca - & - compi sing consisting of 
or con saining organic rolgoers and. '"or monomers , Materials such 
as carbohydrate polymers (e.g. pectins), proteins (eg,} 
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gelatin, sugars .. glucose syrup.-,. modi; tied vegetable oils or 

hxtt e hereo ;an be brought * i c tc i * e liq 

state havirms viecc-elastic p 

Particularly a majority :c: i:.v :v scnents constituting 
the visco- elastic liquid matrix are water soluble. 

In one errlxuiiment the visco~ela.st.ic liquid matrix has a 
n r and a t}" between 10 8 to 10 ;? Pe ; in particular between 10 s 
to 10 ;i Pa when measured in s cone ■ and --piste rheotrsetsr at 2S°C 

the ati quid rsat:i y. ha \ nd a ?} t ID" 

to led- 1 Pa when measured in a cone -and -plats rhsometer at 25°C 
and a sinusoidal frequency ,o of i Hsu 

In content oi: the present invention the term Miquid" is 
to foe understood as a property of a material. A. liquid 
material is defined as a material for which a certain amount 
of stress, i.e. force pr, unit area is obtained, when a 
deformation force, i.e. a strain, is applied to the liquid 
material as long as deformation occurs. , <. n n <. > n V s 

stops the stress level decreases immediately to the steady 
state level, which always will be exactly cs.ro. Liquids are 

the stress in the material to reach exactly zero after a 
deformation is sufficiently large. Visco -elastic liquids may- 
be described using a simple -vend, containing two parameters 

' } i i - cured Done -and 

plate rheometer (eg. Bohlin Kheoremer; for different sinus - 
u 1 < q tv. v > s o 5 7' ca) ma v Ln »> ted aa he el iBfci- 
eicy of the vi sco-elastic fluids and x\ ' ' {©) as the viscosity. 
The. tangent of ratio d * fav/?r' ' vi , measured in degrees is 
called the loss scene;:::: tan <h This definition is section-- 
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ledged in the art * z in Biro F -<..^- a x o , Kassager 

0 , ^Dynamics * ^ ymarie 3 < & 

Jon , - > ^ - W pp 

2 81, - - p * ' anc 

a v ' oc*'f.\i' i " u lo 4 ~ ' b * 

cheoroefce* ~o sc-hl u v 3 •> ire- 



oay . . > , may 

contain water absorbed from a humid environment. The amount of 

s ' I (U X < . of 

the liquid, the hygroscopic! ty of the components and the 

1 i c g emrli i 

liquids used in the present invent ion may contain below 30% 
w/w water, particularly below 2 0% w/w water, particularly 10% 
w/w water, particularly below 3% •w/w water, more particularly 
below 3% w/w, mors particularly below 1% w/w or no detectable 
amount of water. 



below 3 07000 -sore particularly 



The j ^ .... " on: o^nwo or 

KOXture of active conponerws ,. which benefits .iroo. being 

o pax "* Is The 

term "active" is oeant to encompass all components, which upon 
re ease oa :he r oicl upon ap^ 1 - N the particle the 
v vent o run , rocess € s - a s c irsiprov.i the 
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process, Suitable actives ara those, vov.sr, are either subject 

components in the compos i ci ens o.v the invent ice - As said the 
active vary he present dispersed ss discrete solid particles in 
the core particle. 

The active may be incrgaaic of nature such as bleach 
components as mere; roiied. intra or organic, In particular 

of in nay ! i t < oiogi - « i is *?hdc 
very sensitive cg the surrounding environment and benefits 
K v ) o t c * e ~ •> *- . 

able fro ; >oe dams i aula <• Ives may b 

* s - ^ ■> :vbv\o ^ i .a \ ^- . 

/;< tb uha of tl > > /< ion gi be 

when reference is made to w an ensures" this will in general be 
undsrstoed to include combinations of one or more eneym.es. 

It is "to be understood that anonyms variants (produced, 
for example, by recombinant techniques) are :lncl.uded within 
the meaning of the term "erupnne" , Ecaup • ea of snob enzyme 
variants are disclosed, e.g., in EP 2 51,446 * WO 
91/00345 (Novo NorcU.sk} , EP 525,610 iSoivay} and IvO 94/02618 
(Gist -Brocades hid . 

The ensures classification employed in the. present 
specification with claims is in accordance with /cscoaioenda •• 
tiens f lidii of the Pone.ee i a eu.ee Ceramic tee of the Interna- 
thecal on ice en .P.u.>::erao leery and .M'c .7. scalar Biology, Academic 
Press, Inc., 1922. 

hydrolases (EC 3 ,-.■•.-•} ,. lyases (PC 4. - ,-,-},. isomerases (PC 
1 i g a 3 2 6 
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Particular orieoreductases in ;. v - " t.h 

invention are peroxidases (BC 1.11,1}, laecases (EC 1,10.3.3} 
and glucog ^\ - - " x - ^ > a 

commercially available oxidcuxrauccass (EC 1. -,-,-•} is Glusyme Tfti 
S (ensyme available from Novo Kordi.sk h/S; . Further 
oxidoredactases sre available iron other suppliers. Particular 
tran si erases are transferases is any of the following sub- 
classes ; 

10 a) Transferases transferring ore- carbon groups (EC 2.1); 

b) trans f erases transferring aldehyde or ketone residoes (EC 

e} trans ses i round rxdoy age; >us groups (EC 2 6'} » 

One example of transferases, union may be used in the 
present invention is a transglutaminase (protein-glut amine 
i- >- - ■ , ^ i, 
2Q < « t i - are 

described in dO 96/G633I (Novo Hordisk h/kb . 

err; i ;.xt of the Irs en - on 

o v ~ j ex^ 

which fall within a group denoted herein as ^bsarbohydrases" } f 
sue as a Las C 3.2.1 - EC 3,4 also 

3 a?. a e s or;, so; - ay do 

In the present context,, the sere " csrochydrase" is used 
30 bo denote not only onryines capable of breaking down 
carbohydrate chares (e v g, starches or cellulose! of especially 
luc .»„ < - - s -o i„ ^ i i gi, t. ida BC 

bus also erspoes c erecting c uebe it - 
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•e.g. S " i j s ' tv fiav- 

nraCaered ring scrnccurss such as D- fructose . 

nu- J rx s h p: i s ; s s , 

a any/Xa.ses (EC 3 . 2 . 1 . 1 5 p-a;: .1 •••• ; -. .1.2} . pbuean i .. 4 - 
a-giucoaidases (EC 3.2.2.3) , sndo- 1 f 4 -betir-giocanase (cellu- 

endo~I, 4--p~xylanases (EC 3,2.1.8)., dexixranaces (EC 1.2.',. 11..: .. 
chicinases (EC 3,2,1,14)., polygalacturonases (EC 3.2.1.13} ; 
lysozymss (EC 3,2.1,17}, p-g.lt.scos Ida sea (EC 3,2,1,21). a- 
> ; > a S , < ' N - > 

(BE 3.2.1.3?}., glucan sndo-1 , 3--^--D--glucosidasas (EC 3,2.1.39), 
a -"dextrin endo- 1 , S -a.-giucosidases { EC3 .2.1.41} , sucrose a- 
t'v N CEC ■> 2 , a\><-\vi» .^ic I ' N v i (EC 

3.2.1.59}; glucan l f 4-[b-gIuaosidases (EC 1 . 2 . 1 , 74 ) . cancan 

>■• i ji u cabinan endo-- 1 ,, S~< 

arabiraxaxdases ; EC 3.2.1.99}, lactase;:; (EC 3.2.1.108), ehifco- 
aanases (EC 3.2.1CCC2) and xylose isoraarases (EC 5.3,1,5}. 

t \- v \ " ^n ^ 

». < N C } V x Kv : 

* v ^ N NOVO { IN 

BIO --FEED™ PRO and CLEAR- LEES ' M PRC (all available from Eovo 

Ofchs arms t avc :•: i s a ' x 
MAXACEL T; d, EAXAPEC''C OPT I CLHAEE" and PUFiAFSCT™ (available from 

Geneneor International Inc. or Giat -Brocades} . 

" ( c - v. ^ . -ox. . i -a 

LGP0PR3 ! 90U LTF JEYMB™ A ^ v 

H0v02Yxr™ 4 33 and LECITASE'^ ! available from Eoo-; Eordiak 
A/S) , 
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Other corasrc i ally available lipases include LlFoiFAP 
Pse iomon&B - - I v - 1 

Brocades/Genencor Int. Inc.;. and bacillus sp„ lipase from 
Sol v-.rj r-.ur> 2s is from other 

suppliers, 

.Examples of cosirrc lal iy available carbohydrates iac.lu.de 
ALPHA- GAL™ , SIC- FEED™ ALPHA, FIO-FEED™ BETA, BIO-FSED™ PLUS , 
BIO- FEED™ PLUS, NOVGZYME™ 18 8, GELLOC1AST™ f CELLOSQPT™ , 

hM, 10 1 " .OF 5 , ^ > < , ey r . - J 

ilGOlEYO™, FFLGAMYL™, GAYYMFF F™ , GFLCAFFiX™ , LhCTQZXtiP* , 

YO v A.HY a™ , TSRMaMYL™ ,. AMY™ (AHYL08LUC0S1DASB MOLD} ; 
HAi.:TOGEi:FASH' iVi , SWES i'FYME™ and AQiltaYFY'-'' (ail available from 

Fovo Norilsk A/'F) . Further carbohydrasas are available from 
other sa 1 i-er ; 

The amount of active, such as enzyme {calculated as pure 
enzyme protein) in a core particle of the invention will 

y b -s e range of froin a s o S 5 

of the core particle, particularly no less than 25%, such as 
no less ohan 30%,. 35% f 40%, 45% f 50%, 55%, 60% or 65% by 
we.i :mt - 

F 1 a N i p coated particles 

YlYYllYYJ " • — rluYl 

Methods for preparing core particles include those disclosed 
in the >ove <=> v » I.e. a) spray dried 

products, b) layered products, c) absorbed produces, d) extrusion 
or palletised products, e} prilled products and £} mixer 
granni a 1 1 on p r ecu c c s , 

Methods for preparing a vise©- elastic liquid core 
e .1 e i e r ores. Y.. .: .. 141 
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M snoods for preparing a - * «. "ra 1 "^ ro« 

^rv* ^-o crt-m-^' y - a ~ 6 , ^ ^ d \ ja < dry 
solid p-rtieu.l a te fere, in a "cissc - elastic liquid as u r :. x to a 
preferably homogenous disperaicn . This step could suitably be 
v. m^h.c ed ar i~ t ~>o tr<r-i* * -s > c i />•» ■< 

^ tt. i <~ ^»-f» 

be i ~ ~s t this 

context an important feature is that the visco-elast ic liquid 
matrix has a low asount of water, because the absence of water 
may ma.'k<- c possible to ' i it * ?.an i f 

water was present without significantly damaging the active.. 

our axon. 

In one embodiment the dispersion is cooled no trsese and 
the t ur is crushed and/or grinded to obtain small 

particles of the frozen liquid. 

In another erljodimens the dispersion is processed while 
the viseo- elastic liquid matrix is in its liquid state by 
roiling the dispersion into a chin sheet of visco- elastic 
liquid material and cute leg out pieces, Thais outset, resembles 
the way Italian pasta is wars by preparing sheets of material 
and el icing pieces of a desired shape iron tins sheet. 

a thi - r.d ail •; •„ usees ion. s xtauded must xah 
a. as } hols o t imm sma.l] pie o 

The particles obtained in the above mentioned is 

as in a. Mariasarissr ♦ It is however preferred to use liquid 
nature of the particles ho shapa to particles.. By fluidising 
the part cles in a - d c * and suix c Lnc the 

,w,iv.l„S ~ ~ s fSOO 
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Liquid m; - - s - 

?t & r be-vu-" p^I - . _ , \C . „ ; , s .. , 1 : 1 »Ih„u 

roimding of the particles, but while the particles are still 
fluidised. In a fluid bed coating process the .iiul.dd.sed core 
parti ole re spx it 1 raining t>n oat in 

ma sriaJ 3 a ii coa no - isposits; an the at < ; of 

the core particles by evaporating ■;. h eolation solvent, 

1 it.--. . 11. 1 1 c ll 1. ...i ° a 1 ia.9. 

i~ ^h'aut - jt , , , , , t is 

t he i s \~i s \ \ i v v < < t t 

g 1 c echaro rain oi the 

ncuv dual parciciau and liurtiJSi Linuauitc th problem ^ + dust 

formation. 

&pplyint coating compriss < 5 > * c a 



by 




temperature in which the coating material is in a liquid form 
and then spraying the liquid costing material onto the core 
particles under cooling conditions so that the coating 
material deposits and solidities on the co: , eurtio s is re 
entrapping the gas phase ;;e"e;;;.-et. in the costing. This method 
also pplies when i he coating 

mate rial . 

Another way to provide a coating comprising a gas phase 
- t - h ~ ? ^ ^ gas 

o - i to the core 

?-Htu -a j f ~=> i-c -f c i? hrtirtle c s u is erste a 
gas: :x m she gas g =c pc e-r in t < the 
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isopentan is mixed into the coating and by subjecting the 
coated particle to heat, _ each - in a pasteurisation 
I ocftss hearing onlj the coating, r,he volatile mortponent will 
t t i. ' k1 a,.u..:.au : whir; will 

5 bs tired N • rapped v a n 1 t; sr. no solidifies efc ambient 
temperature . This type of coating Ttay also be rsade with 
earbohydra po snort- ;y nil T ho tu ontained > she 

polymer (pop corn popping reaction} - 

snothe sype of treat t - \ <> men one 

:io ifoadii compears - cal reaction in 

which at least one product, is a gas., by the treatment is mired 
into the coating and by subjecting the coated particle to the 
chemical treatment the gas is formed. In a specific > <. u 

is the coating material, the coating is applied to the core 
particle and the coated particles are treated by an acid, 
whereby carbon dioxide gae is formed, entrapped in the solid 
coating. 

The coating may he applied to the core particles using any 
so conventional coating method each ae in a mixer or in a fluid 
bed. in a particular embodiment of the fluid bed coating 
process, tire i laicised core particles are sprayed site a 
solution containing the. coating material (a) and the coating is 
x> *u 1 - *■ e - ~ , <*> i_ n _ 

2$ the solution solvent, see e.g. as (■: ; no: . 772 . 

If the coating is applied to the core particles in. a 
id vs " c . .a „ .... _ ^ s. . ' typiraJTy be 

between 0 to P'h pas t icuia.tiy between 10 to 90 hi mere 
* - 1^1 o.lvo. 10 

to to 7 Oh;.. The inlet air -temperature in she fluid bed will 
typically be between 40 to 20«.)'C, particularly between 40 to 
100* a. rose particularly between 40 to BOhf. 
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, ■ easrday sompr ises a car . it • applies in a 
mixer tee mixer temper a tore should be higher chan the melting 
temperature of the wax. This will typically lie between 30 to 

s Foe < v < - . by 

mg & feed with rying 

thereat each as in the pr sanation of a spray- dried cof.fea 
product s see e.g. US 3/745),. 378.- 

a . ' ^ a - ; - •> „v> s 1 \ a 

. > v a v i a i -it- , <_ 

(ii) applying the gas -containing costing feed to a core 

{1.1:1} releasing the pressure wholly or partly to 
atmospheric pressure, wherein said pressure release can be 

ps t term d t i. inter step 

< v * t a ^ } a 

so particle having a high active content on a weight basis 
without the need for additional treatment in the form of e.g. 

or c > he >et eg step in 

to get a porous protective coating. 

When the coating teed enters the crating chamber a needle 
25 » < v. pallj at 

lease two types of cowries can be used according to the 
in enti Th - with 

is disclosed in US £ f 151,773. Pit&inativeiy the nozzle may be 
a pressure twe -o : ' a a i\;-zr] s r;pty . As example of a pressure 
two-fluid nereis is disclosed in US 3/272,820. 
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a ^ , ^~ c > be 

mixed and pre- expanded before entering the aru.sla. 

The pressure applied may vary within a broad range 
depending on the nature of the cores to be coated, the gas 
s phase c< - icy ting mat ?rrai , 

the viscosity c s r re d let else > Thus 

in principle sny press ere frees about 2 x v > i to about 5 x 
DC? a > -i 1 i?^ v a 

pressure in the range i x 10" Pa to about 2 x 10 7 Pa. 
io > axt nl <s c ■> e< 

of gas forniaaion desired, and the nature of the cores to be 
coated. It may be beneficial to release the pressure only- 
release the remaining pressure after the coated particles have 
as left said ehataber, or release the pressure in the chamber 
' v _ . _ - , ^ i o , ^ \ e a 

very high back pressure,, that if released in one step could 
result in a less efficient coating. 

The pressure release causing the expansion of the gas 
20 phase component entrapped in the coating material raay in one 
eobociment of the process according to the invention tabs 
place in a Said pressr sua t <o tab* plac 

before the coating reed leaves the noesie. However, in a 
preferred eraur.odio.ene of the invert:, ion, the pressure release 
25 ta e:. place haen. the co< c ere 1 t the no ale a c utters 
the coating ebsobe :;: . 

the 

d. at is as one 

i i < % ^ £ - * an 

30 excessive sroicen foaming it rag be advantageous to perform the 
Ow. - r \o at the coating feed In =ve v vl steps. 

Via a gradual pressure release it is possible to control 
the foam, formatr.cn and thereby to obtarn a more stable and 



< <• i - ~ is 

i st oe nrpiiec u N a 

s- 1 t L b.snt am; at e< such a of 

•5 about 7-S x 10* ?a„ In a case a primary pressure release 

to e.g. about 2-3 x 10* Pa may he suitable. 

lib- i s ! * •< the 

process according no the invention, that the necessary back- 
pressure is formed in the coating feed in order to dissolve 
ro - ,\ i r 

v f \ b I i i. the 

dissolved gas to form small bubbles in the droplets : which in 

PS Acre di sgl^ l/n so erb >d ssu of cb process n vu ; eg to 

the invent ion the coating feed enters trie coating chamber by 
means of a two- fluid nozzle (TEN) . 

PXFH is a combination of a pressure nozsie and a I oc 
fluid nossle. The atovisat ion of the coating feed is 

20 a ■> i « ' as a result of the combined energy supplied br- 
ibe hydraulic pressure end the supplied compressed gas. The 
PTFKf has the same advantage as the internal mixing TFb 
regarding the beck-pressure on the coating feed. Additionally 
i " i v i be 

2s - d t z - _ fixing TvVs 

always has the save back -pressure as coe stpplied pressure of 




a ^ ^ , * " ^ Ov,v- g feed 

is heated in order to lurcher enhance the gas formation ten- 
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w.n ^ ~-t* r 

preferably no mors than 30{)°C- 

After leaving the hokzIs the soahtag feed enters the 
coating chamber- The costing ccariher cay he any of a number of 
:oa ing ehami: ?.rs < N t t Id he in 

the form of a coating device, wherein the coating feed as well 
as k « J e o i ante coating eharab 

in < upper part thereof. The core parutth.es bsccms coated 
and dried on thai a*, and U said 

h ih - ^ 1 ^ n< 0 ! of 

said embed intent ie shown in LiS 5 ,9 33 , tP s . 

phase component as disclosed above enters the chamber at the 
bottom thereof. The fluid-bed chamber comprises a housing for 
containing the core particles to be coated and a base piste 
positioned and arranged at che bottom of said housing, h 
particularly preferred embodiment of said apparatus is 
disclosed in US 5,718,764, the contents of which are 
incorporated herein by reference. 

In a particular e;:boc:l:re:.i of the process according to 
the avention sa L on of a fluid 

bed coating and drying of the particles whereby a first layer 
of coating material is applied to the particles at the bottom 
of the fluid-bed. The coated particles then rise through one 
or cce i Iv in tin fluid -bed 



ter .it - i ii.l si 

bottom of che tin id- bed where they will res 
res for .further coating. Since the coated 
led in said tubes, leas aa.;;h.omerat ice and 

v. t „ „ ^ „ v _ „ „ o 1 K " 
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t d e " - V - s. - ~ v _ - in 

which one or more draft t.utss, each soucedniag a noszle, are 
mounted vertically in ths fluid-bed. 

In one ached' r.a :\c a rxoriirrj tc the invent ion the fluid- 
S i is y h - — v ) < ore draft t 

ru is ted vertically tl ^ i equis with a TFH or 

P PN nc 

- ths 

\ ?nt ion he v 5 b ? is ilu.rh eeo iarh a. 

10 , * , * . i 1 v ^ > N i ^ BP 

GS41759BI, EP G43S7878I, HP 0370XS73.L , and Si? G2123S7A2, ail 




the core particle by 



microns , When the particle is used in detergents it will 
usually- he between 40G to 700 microns and when need within the 

Compositions comprising the coated particle and f&fe&fc 
so application 

he inventic iso rel to casex >o Lng the 

tt ed ? t b.e compos i t i.on ve X any 

composition, hue particularly the cotapos it ions may be those 
intended for use in the rood, baking and/or detergent 
as industry, Accordingly the exposition :;• => y foe a food, baker's 

•5 ci c be 

incorporated in arch osmose i tiers . Also the invert ion 
encompasses the use of she scopes it ion, e,g< for improving 
foodstuffs such as foresa or for cleaning an object such as a 
30 cellulose containing fabric. 
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In a special emncsumesc or tne snesenion we nave rouse 

a , O , b v. V . _ V V ^ " ' .l- > , " " < 

XS SI t 

Ctcr bee t.v. ^ „ _ „ „ v v c of 

ic..^'^. sv.l N ~ o ? h the 

n ^ provides halving csneositioas cesgprisiegj the coated 
particles of the invention, , part icular dough i 
compositions or flour compositions comprising the dough 
improver. 

vhsan using ^ - u in tie oaring < > i : <->■. t - enzysae 
activities are preferred. Flour has varying content of amylases 
»at g to hi ereaces in th> baking qua \ . \ddii on of 
a v 1 t * £ t darr.; tb 



pentosan guns. Canopies; or oa:soonyor ases are given oeiov. 

C i ' s ,j . tine 

sheet life of bread for two or more days without causing 
gecminess in the product. Selectively codifies the gelatinised 
starch bp ci easing iron she non-reducing end of the search 
\ < r ' ax 'he arch 

is t 1 t M „ < C 5 tO 

5 3 I - the 

baked goods water retention capacity without creating the 
intermediate -length dextrine chat en in gumreinesa in the 
finished product. The servos is inactivated during bread baking, 
so it can be considered a process:. nc aid, which does not have to 
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erurab - 

Said a-ara/iases are endaeneyaes chat produce ■? - - ~ dextrins 
■and glucose ?ereai a ad a. ba „ lases ars inacti 

vatad at tsaapera tares above the gelat inirat:ion - ^r- 1<» ~« c f 
starch, therefore wher: added to aheet dough it results in a low 
b^aa 1 '* c\i » v k -r - - , --v/v'1 h -h the 

u\<o -o> - < - a ■> <s ^'o 

the c~ r a- 1 ' temperature . 

10 hemi-maellulsse activities can improve tea handling and stability 
of the a. nary and improves the freshness,, the crumb structure 
and the volume of the bread. 

1 s leal c bs wat«r~b city, and the wates 

.is will then be available for starch and gluten. The gluten becomes 
more pliable arid extensible, and the starch gelatinise snore 
easily. Fencosaaases can be used in earbDi.ua tion with or as an 
1 , < * 

t - . 

SO v ! to 

and thus become a component cf a detergent composition. 

The detergent composition of the invention, may for example 
_ v u „ v. v 1 iv. a 5 or 

r> t t'.o u i - v r 1 v ^ -m - 1 

2S a 1 *" > " ~ * - - - ^ + <-U- - 

softener coixspoa.it ion, or a detergent composition for use in 
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a cutin&se,. an. amylase, a carbohydrate, a cellulase, a 
pectinase, a manranase, an arabiauus?e, a guflaeaaxiase , a xylanasa, 
a i accuse, and/or a _ 
In ge.aa.ral the properties of i: h ■:■ - :. :. •= :\ ansysr; (a) should be 
compatible with the se.leorec - K pH -optimum , 

compatibility with other eneymatis and non--ensyrsat ic 
ingredients, etc,}, and the enzyme (s) should be present in 
effective atnounts , 

proteases : Suitable proteases include those of arrimal, 
vegetable or microbial origin. Microbial origin :1s preferred. 
Chemically u I or protein engineered mutants are in- 

cluded. The protease may be a serine protease or a metal lo 
protease pre erably m a kali; s nierobial yrota se or a 

subtilising, especially those derived from Bacillus, e.ga , 
subtil isixi Novo, s-ub till sin Carl a berg, sub till sin 303, 
subtil isin 147 and sufotilisin 168 {described in WO 89/06279} . 
Kxaspd.se? of trypsin --like proteases ere trypsin (e.g, of por- 
cine or bovine origin) and the F-.xsxriun protease described in 
WO 69/06270 and WO 94/25583. 

Examples of useful proteases are the variants described 
in. WO 92/19723, WO 5 8/20 'J. IS , V?0 98/20116, and WO 98/34946, 
especially the variants with subsu itut ions in one or more of 
the following positions: 27, 36, 57,. 76, 87, 37, 101, 104, 
120, 133, 167, 170, 194, 206, 218, 222, 224, 235 and 274. 

\Ic s v : n Abb 

> KQRDISK A/S XACftL™, MAXA0ES*™ 

PROPBRASE'^, PXJRAFbCT'-d PURAFBCT OX?™ , F6i2' !>! , and FN3™ 
.t-,= t • ct b.s\ _ r "a . c . 

if eye •. t..u tee • a .-..gases in:: ^ude v. hose of caches or I angel 

rigin. C : e i - gin.eci ruts are 
included. Examples of useful lipases .include lipases from 
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- ^ru v. la *• N ^ ^ ~ ~ { P, 

Iarn3pdrm>au,s) as described j . - a 30 r from 

HI insolerxs as described in WO 36/13530, a Psmjcforrsnas lipase, 

e. g. from P. alea.iio'isrjss or P. - - (E? 218 272) , 
pp.. cepacia (HP 331 376) , P. stut**ri \QB 1,372,034} , P. 

f. 2uo.resre;rs f Peeudomocas sp. strain 3D 701 (WO 35/06720 and WO 
96/27002), Pt Wisconsin ens is (WO 96/12012), .3 mdllUB lipase, 
e.g. from .P. subtil is (Dartois at si. (1923}, Eioohemioa el 
Blcphpi v:a hcA 3 1 v ' si rhoriYiophilui (JP 

«.0 64/7449325 or .8, pumilua {WO 91/16422}. 

Other ex.arr-.ples are lipase variants sud't ss those 
described in WO 22/01341, WO 11/01541 , EP 407 225, g? 260 105, 
WO 95/35381, WO 36/00292, WO 15/30341 , WO 11/2 5578, WO 
IS/14783, WO 35/22615, 110 97/04073 and WG S7/072O2, 
is Preferred e< -i v - i available lipase enzymes include 

IPOLASS ' and LI 0 tl N 1 - - s t,s lis A/S) 

Amylases : Suitable amylases \a and/or include those of bac- 
terial or fungal origin. Chemically modified or protein en- 
o * * •> t t d-a " „ <. k v. ' o\i - 

20 a-awlases obtained from BaeiJice, e<g< a special strain of P. 
"a -V » ' ^ , > - > - v 1 2- - , ^ C 

r\,vv3 2 * its Sirvt.di in 

WO 94/02597, WO 94/18314, WO 96/23873, and WO 97/43424, 
especially the variants -with , v w in one or 00 re of 

35 the following positions; 15, 23. 105, 106, 124, 128, 133, 154, 
156, 161, 188, 190, 197, 202, 208, 209, 243, 264, 304, 305, 

Commercially available amylases are BURA^YIP* t TERPPMtldP 
c - - IhPIDASB and 

30 1111113112 : 1 ;from Oenencor Interaatiocal Inc.}. 

Cleplmljj.ees ; Suitable celialasss include those of bacterial or 
fungal origin. Chemically modified or protein engineered 
tir ^ p. - - „ „ -\Pi " 
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Thielavia Acr-svoni'jm e,c. uhe oaga hiiases produced 

tu' 8 - ~ and 

f 9eia., ocr v ^ cs.~ ~ ^ ""5 ~ - 5, '< ITS 

? 5 i 59l l 176, US 5,776,757 and WO 89/09253, 

Especial i < ikalin or 

; rat ii ases having * 7 * pies of 

such v. ^ i are ^ v- ~ described :.. :\ Z? 0 4 96 257, BP 0 

531 372, WO 36/11262, WO 36/23397, WO 38/08340. Other examples 
io are ceiluiase variants such as those described in WO 94/07S9S ; 
BP 0 531 315 f US 3, 457 , 046, OS 5,686,593, US 5,793,254, WO 
35/24471, WO 98/ 12307 and ?CT'/DK3S/ 00293 . 

. t v > i * > < v x and 

iS iCscieccor International inc.), and KAC~500(B}™ (Kac 
Corporation) . 

e ^ * - : e, o\ -> ' - d v „ ^ <\ 

those of plane, bacterial or fungal origin, Chemically 
cod lad >r protein engh - at Lorried 3 pie 

so \ < 3 > -j \ i (. ' -> \ - f > v " " ' o i 

fro;u C. ci nor oca, and variants thereof as chose described in 
WO 33/24618, WO 95/10602, and WO 98/15257. 

Commercially available •> t " N 

Move 3c :d h L > 
35 The act-c:oer::; entyoeha) rev cc included ire a detergerri 

c ^ \ >.-o by adding separate additives ccirtaining one or more 

enryc.es, or by adding a cecbir.ea additive coops: icing all of 
- - N - v ddi ve t - vent ion, i.e. a 

tlve or n adit ive be £ orssu3 1 so 

30 as to contain cca cr cere cc tea parti cl as ci the invention 

W S -> i < ri:p 

ds urgent cc pose, si en t ion - e in any 

-onverri i i \ fori ii: . ;.; et: , a peveder , a gra e 
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one aeoargeac cooyaosa 1 :ion cornp.rises ona or more surr.ac- 
t-=5"v. k 'vCwv!. v _ v, _ I r - ~c 

anionic said/ or caticrac axel/or rrit canonic . The surfactants are 
typically r saio a ; . ~ 0.1 ;.o 60 .ay eight 

When incXoded herein the detergent tl„ usually contain 
~ ~" < . ■> *\ ~d v. v J < as 

linear alkyibenaeneeai Senate .. alpha ■■ clef innoiion&fce . alky! 
sulfate (fatty alcohol sulfate) ... alcohol ethoxysulf ate, 
secondary alkanesulf ouate .. alpha -salro fatcy acid aiethyl eater, 
alkyi- or alkenyl succinic acid or soap. 



crneoxide xyl d monoethanol 

amide f fatty a old ^onoefchanolaao.de, polyhydroxy alkyi fatty acid 
amide, or N-acyl f v gitico 

( "placamidas ' v ) . 

d i I ere ;:i Id or 

a p e> i 3 g ' ucfe 3 c v i.p] ! 

phosphonate, carbonate f citrate, nitrilotriaeetic acid, 
sthylenediaadir^etraacetic acid.. diethyd anerriank.nepeotaaceoic 
acid, alkyi- or aikenyd.sucoinie acid, act cede alii oat as or 
layered eilieatee (e.g. SKS-S t.r.co Hoeehsrt) . 

v. o s > > -v v -< 
ax e - v - ^ - - - "v v 

(ethylene glycol) ,. poly (vinyl alcohol}, poly (vinylpyridina-M- 
oxide) , i. oy o on _ o _c,,r w ^ - "< N sack as 

poIyaox>/d ruea, aoTic ^ s ^ i , 
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may oe comnmea wat.n a perse to -terming .exes en actxvator such as 
t et rases i; yl e zhyi an e el , e - 1 e or ~ - - - - cxyber; sen^s a .1 toner a - 
AIterxiatively f the bleaching sysc&m may comprise peroxyaeids of 
e.g.. the afEiida, it ide, or aulfone type. 

rhe - - ; tapes it Ion of the invention 

may « • " t _ _ v 'J > v. ^ a 

I ■> > ^ ^ ; ;j 

alcohol, lactic acid, boric acid... or s boric acid derivative; 
c g , an * v ^~ i , . 1 « acid 

eriv'scivs such a ormylphs cid no is 

poei ios rt ty £o? i ri.ee s esse bee In e.g wo S 1 > , c c and 
WO 92/1S708. 

The detergent may also contain ether conventional detergent 

oat costers i ids suppressors, uiti corrosion 
suspending agents, anti-soil redeposition agents, dyes, 
bactericides, optical brigh tenors , hydrotropes, tarnish 
inhibitors, or perfumes, 

It is at present contemplated that in the detergent com- 
positions any enzyme,, may be added in an amount corresponding to 
D , 01-100 mg of enryme protein per litre of; wash liquor, pre- 
ferably 0.0S~5 mg of enzyme protein per litre of wash liquor, in 
particular ( 5 - . t wash Liquc i 

T v - -- ; => - - u, las.dJ be 

, v „ ^ tv ^ * - „ , vb u . WO 

37/07202 , which is s 

EXAMPLES 



aov e 2 re.il a i. 5 credo t 5 as 

described in US 4,106,591 example 1 with the following 
exceptions ; 
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* Sodium sulfate was used in stead of sodium chloride as 
filler material 

* The eneyoe concentrate contained also a carbohydrate 
r. i.a1e> ) - - - =*t.<s as an ant 
oxidant . 

Two rara s ^ the above uricoatac 

o e bl * in *. one „ -v.^ i " Fx il 22 } 

with; 

Ai ' v >. 1 ) t 

Bt 7-0% PEG 4000 and 0,7% Glycerol and 0,8% Expancel 4S1BE20 
light spheres. The granulate was produced without any problems. 

The density of the coating materials are; 
PEG 4 000; 1.22 g/wl 
Glycerol : 1.26 g/n-I 
Expancel 40 IDE 2 0 : 0,07 g/rl 

In the coating mixture of granulate .8 the voiame f raction of 
expancel (or idee gae vbieae tract ice) ia approximately 04%. 

=> . ^ , j t ' - t 

I consisting of ; 

12 . S o lyeinyi code rv'iol 4 - 38 ob lable 

0 . 21 kg glycarol (99.0%) " plaatiaiser 
32. 2S o H ;: 0 d.e'u.* race} t> solvent 
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;olyme> vs h :: \r/ \ l seolva :. : : the wate.; ala eras 
mixture by heating for one hour at 8S> C, 

The set -up used censl sr ea of a g- -a-, e c s p 

- "i aa- ~o "O "* -~ \ r va a= pt v ? in 

•'; The coating ~=u~ was aaaa.sad using a pressure two-- 

L.l.uiai j e a: twc-i nossie (TPt CO;.. - 

t. - a a. a - v the 

piping bsDreen the two pumps- ootid be adjusted up to a maximum 
pressure of Kb Pa. The feed rata of CO, -gas was 312 g/h, 
iq Using the PTFN and a feed rats of 30-35 kg/hoar,- it was 

possible to get atomisation of the coating feed at an 
atom.isation air consumption of SO- 100 kg/hour. Atcmisation 

atcsisation. Robust foam was produced having a bulk wet 
is density of 0.S0 g/xtil , 

Using an internal mixing TFM and a feed rate of 30-35 

kg/hour., it was possible to get a coral sat ion of the coating 

teed at an at ami sat ion air consumption of 60-70 kg/hour. 

Robust foam was produced having a bulk wet density of 0.50 
20 a /ml .. 
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u.s OG'ss.r'is: no a ooaLing art a sere- pc 
lee, wherein the coating oomp rases; 



2, The particle of clairo 1 vbherein the gas phase component 
constitutes at least 20 % by volume of she cossing mater is.1, 

3, The particle of claicn 2, wherein the coating material 
including the gas phase component has a true density below 0,8 
g/enr . 

4. The particle of any preceding claim, wherein the gas phase 
component in confined within a light sphere. 

5. The particle of any preceding claim, wherein the coating 
further comprises materials selected from waxes., polypeptides, 
and tea- t . <? c < 

6b The particle of claim S, therein the wax is a poly ethylene 
glycol - 

7, The particle of claim 5 , wherein the polypeptide is 
selected from gelsti.es.. collagen, casein,. eh it ess e , poly 
aspartic acid and poly glutamic acid, 

8, The particle of claim 5, wherein the carbohydrate polymer 
is selected from pectin, stared ,. modified starcfl, cellulose, 
modified cellulose, earrageenan.. gum Arabic, acacia gun-, 
xa una 
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The particle of any c i gas 

phase component, .is selected from atmospher.:. o air, carbon 
- s gases 

•> 10. A teat - ratee tisie c claims 1-9 

" s ?a so * 2 s from 
1 h 5 % / c . ^ - ^ ^ * - ' «m a gas phase 

mxrae.ru: and ap | t m a.'; to 

a core particle or 
xo (fo) providing a coating eatsrial comprising a gas generating 
' 'v-.c ; N , , - " v v < , t , x " 

and treating the coated particles eo as to generate a gas from 
the gas general: ing component , 

is' 11. The cue t hod of claim 10, comprising stop {fa} , 

12. The method of claims 11, where.:. a ode gas a » n 
component is? a volatile cotRpoaeat arid the treatment is 
heating. 

20 

13, The method of claim 1 1 , wherein the gas generating 
component is bicarbonate ami trie treatment is an acid 
treatment , 

25 14. A oecbod according to step {a) of claim 10, vhferela step 
fa > - yep: : ?m - : 

(1} providing a coating teed c tmercciog a coating 

pressure above atmospheric pressure, 
3:ff !i.i) applying the gas -containing coating feed to a cox e 

parcicle in a soar. xug chanter. 



WO 02/2&if# 



PCI S ! > 



4 4 

(ill) releasing the pry&s,a& wholly or partly to 
atm si 6 be 
psrtorrtsd. before or after step (ii) , 

5 IS, The process according to claim wherein, in step a) , the 

pressure is from 2 r ICr Pa to 5 x 10 7 Pa. 

IS. The process according to claim 14. , wherein the pressure 
- b* . ^ \ ■* < o N „ p 



17. The process ecccrding to 

* v v. lea 
step. 

18, The process according to 



the primary 



pressure release is performed before entering the coating 
chaxnber . 

19, The process according to claims 14-18, wherein said 
:o: coating feed enters the coating chaster by means of a two- 
field nosrsle (TFN) . 

20, The process according e; ciaios I4-]b f wherein 
two- fluid nosele (PT?-b . 

21, The process according to claims 14-20, wherein said 
coating chamber is a fie^dbcec 

ie or draf t tubes 

"i>.. < \.,.r^ s i y m ... - -a- 
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The i ^ 1 n 

equipped with a TFH or PTFK type resale mounted in each 
ft tube . 



2 4 . v. v v V. o - v. t O w ^ (\ A 

component is selected from atmospheric air , carbon dioxide. 



2S.. The process according to claim 14, wherein the gas phaa 
component in the coating on the coated particle conetitut.es a 
least 20 % bv vol coo si •: t bo u' :xoicd a) 

particularly 40 %, snore particularly 60 %, seen moa 
partouiarly 80 %. 



mater: til y , - i- s \m re. 

and synthetic polymers. 

S?> I a see a xrdinc j cla.i unrein said 

polypeptide is selected hrom gelatine, collagen,. casein, 
ehitosan, poiyaspartic acid, and pcd.ygletam.ie acid. 



28 , I r v - ^ ^ t 5 

. boi u«U > c ^ yeeUu st,,rsn tod !ii 1 

starch, cellulose, c/uhi'xed sellaiose.; casageenan, gum arable, 
u goo - v ^ _ 1 i ^ -nl ^ 



ting to el a sm 



30. The process according to claim 14, wherein said coating 
fesd flu nip rises a pi a 

31. <' p->-ce" * sH c ^ c - - -5 - 0 , - -« 
e; ; zyme con t a i n i ng oc r. a . 

3,1, Tha process a< - - M - of the 

c oat« d particle is ii - tely i the 

range 200-3000 i most preferably in the range 300-2000 

33. A composition comprising the particles of claims N 

34. The composition of claim 33, characterised by being a 

35. The composition of claim 33 , characterised by being a 
< . ^ t $ an ... m h. i ciji 5.-.- Moo 

36. Use of the composiU.cn of claim 34, for cleaning an 
obi est , 



37. Oca of the composition of claim 35 for improving dough. 
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